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Map 6-35
Spatial Analysis of Potential Benthic Risk

 Areas Based on Sediment Toxicity

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS.
Channel & River miles: US Army Corps of Engineers.
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Areas Posing Unacceptable Risk to Benthic Organisms
Ecological and Human Health risk assessments conducted as part of the RI identified total PCBs, and to a lesser extent dioxins/furans, PAHs, and DDx as the chemicals accounting for the most calculated human and ecological risk. Localized areas constituting approximately 5% of the study area were associated with toxicity to benthic invertebrates from total PCBs, total PAHs, and total DDTs. None of these areas were associated with LPA.

Data show the absence of contaminant concentrations at or above risk levels adjacent to or downstream of LPA.
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Level 0 or 1: Chemical concentrations would be unlikely to cause adverse effects to benthic invertebrates
Level 2: Concentrations uncertain to cause adverse effects to benthic invertebrates
Level 3: Concentrations likely to cause adverse effects on benthic invertebrates
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Map 6-15
Exceedances of Carbazole SQGs

Map 6-16
Exceedances of Benzyl Alcohol and Phenol SQGs

Map 6-17
SQG Exceedances Plotted on NN Interpolation

of Sediment Total PCB Aroclors Concentrations
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Total Dioxin/Furan TEQ
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TEQ = Toxic equivalent concentration

goldham
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Risk Drivers:
PCBs are the most significant contributor to both human and ecological risks. Bioaccumulation of PCBs and DDTs put organisms higher on the food chain at more risk, with mink and otter as the ecological receptors at the greatest risk.
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Total PCB Exceedances
Sediment Quality Guidelines (SQGs) (both calculated site-specific values and national and generic/national values) were used to determine toxicity of sediment and potential exposure of benthic organisms. These results were combined with an effects assessment and risk characterization and uncertainty analysis.

Data show the absence of detectable PCBs at or above SQGs adjacent or downstream of LPA.
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Map 6-12
SQG Exceedances Plotted on NN Interpolation

of Sediment Total Benzofluoranthene
Concentrations

Map 6-13
SQG Exceedances Plotted on NN Interpolation

of Sediment Total HPAH Concentrations

Map 6-14
SQG Exceedances Plotted on NN Interpolation

of Sediment Total LPAH Concentrations
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PAH Exceedances of SQGs
Although at some discrete points, LPAHs were detected above the low (Level 1) toxicity threshold, these detections did not result in an area potentially posing risk to benthic organisms.

The samples showing exceedances of the SQGs are located in a depositional area adjacent to LPA
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and are immediately downstream of areas significantly affected by PAHs.
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Surface sediment composition
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Shallow (30 cm) subsurface sediment composition (Map 3.4-3)
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Sediment Transport
LPA is in a depositional reach of Portland Harbor, as shown by the higher percentage of fine-grained sediment, bathymetric changes from 2002 to 2009, and sediment transport modeling.
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Characteristic grain sizes adjacent to LPA
Finer-grained sediments indicate depositional environments. Sediment particle sizes adjacent to LPA are dominated by silts, particularly subsurface sediment which consistently ranges between 60-80% fines. Coarser fractions indicate a higher energy scour zone upstream of LPA from river mile (RM) 5 to 7, from which sediments are likely to be eroded.
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Measured Bathymetric Changes
River bottom elevation changes were compared over a 7 year period to determine where erosion and deposition have occurred. Net deposition of sediment was documented offshore of LPA, amounting to 2 to 5 feet in many areas indicating contaminated sediment transported from upstream sources may have been deposited adjacent to LPA.
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1 Mean daily flows of approximately 160,000 cfs or more were recorded on 119 days (0.9 percent) over the 30-year period of record and on 14 days (0.5 percent) over the RI water years 2001 through March 31, 2008.
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Sediment Transport Modeling
A hydrodynamic and sediment transport model was used in the RI to predict maximum erosion and deposition under different flow conditions. For a major flood event of 160,000 cfs1, deposition of up to 0.5 to 2.0 feet off the shoreline of LPA was predicted, supporting the bathymetric changes measured during the RI. Significant erosion (of 10 feet or more) was predicted for the high energy zone upstream from LPA, where significant contamination is present.
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Linnton Plywood Association
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Distribution of Total PCBs in Surface Sediment
PCB detections were randomly distributed adjacent to LPA consistent with the depositional zone for fine grained sediments. The detections of PCBs on the upstream property boundary are not consistent with an onsite release from LPA.
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Distribution of Total PCBs Through the Sediment Column
PCB data from sediment cores indicate relatively low PCB concentrations in surface sediments with higher concentrations present at considerable depth. This pattern is evident in upstream cores indicting transport and deposition of sediment containing of PCBs to areas adjacent to LPA. 
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Colocation of Multiple Contaminants
The pattern of contamination in sediment cores indicates elevated levels of multiple contaminants at the same depth intervals and at the same locations, indicating historical and episodic deposition of contaminated sediment adjacent to LPA. 
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Distribution of Total PAHs in Surface Sediments
Very high concentrations of PAHs are present upstream of LPA in areas of significant sediment erosion. The pattern of PAH concentrations adjacent to LPA is consistent with deposition from upstream sources.
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Linnton Plywood Association
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Distribution of Lead in Surface Sediments
Lead is present at background concentrations in most locations adjacent to LPA. Somewhat higher concentrations are confined to an embayment area most prone to sediment deposition. Higher concentrations are present upstream.
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